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© A method of manufacturing products (2), particu- 
larly tobacco items, on a production line (1) wherein 
at least a first product manufacturing machine (4) 
and at least a second product grouping machine (8), 
for forming the products (2) into groups (G) contain- 
ing a given number (n) of products (2), are con- 
nected rigidly and in time with each other by means 
of a transfer device (A); the method comprising 
stages wherein, by means of the transfer device (A), 
a first orderly succession (22) of products (2) from 


the first machine (4) and containing vacancies (24) is 
manipulated and converted into a second succession 
(25) for supply to the second machine (8) and con- 
taining a succession of gaps (26) and full portions 
(27), wherein each gap (26) and each full portion 
(27) is composed of a number of products (2) which 
is a multiple of the number (n) of products in each 
group (G), and is in time with the second machine 
(8). 
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The present invention relates to a product man- 
ufacturing method, particularly for tobacco items. 

In the following description, specific reference 
is made, purely by way of example, to a method of 
producing and processing cigarettes. 

In general, cigarettes are produced and pro- 
cessed on a production line comprising a number 
of individual machines arranged in series, and each 
of which provides for a specific processing func- 
tion, and is so operated as to accommodate the 
cigarette supply from the adjacent upstream ma- 
chine. 

In its most genera! form, such a line comprises 
a machine for producing cigarette portions; a filter 
assembly machine for producing filter-tipped ciga- 
rettes; . a packing machine for forming groups of 
filter-tipped cigarettes into packets; a cellophaning 
machine for overwrapping each packet with a sheet 
of transparent material; a cartoning machine for 
grouping and forming the packets into cartons; a 
wrapping machine for overwrapping each carton; a 
boxing machine for grouping and loading the car- 
tons into boxes; and a pallet loading machine for 
grouping and loading the boxed cartons on to a 
pallet. 

Clearly, therefore, such a line comprises a 
number of handling machines, such as the filter 
assembly, cellophaning and wrapping machines, 
each of which provides for a specific handling 
operation of the incoming products from the adja- 
cent upstream machine; and a number of grouping 
machines, each of which provides for forming the 
incoming products from the adjacent upstream ma- 
chine into groups of a given number of products. 

On such a line, each handling machine is nor- 
mally operated "in time" with the adjacent up- 
stream machine, i.e. the machine preceding it in 
the traveling direction of the cigarettes, and is 
connected to the upstream machine by a "rigid" 
type transfer device, at times with a compensating 
store. 

Each grouping machine, on the other hand, is 
connected to the adjacent upstream machine by a 
respective transfer device which normally provides, 
between the machines, for a "flexible "type connec- 
tion featuring either a product reintegrating or com- 
pensating store. In this case, the two machines do 
not operate in time with each other, and the pro- 
ducts are fed in disorderly manner between the 
upstream and downstream machines, and are re- 
ceived in orderly manner by the downstream ma- 
chine. In other words, with a flexible connection of 
the type still widely used for feeding products to a 
grouping machine, the products are fed in orderly 
manner off the upstream machine, and are subse- 
quently disordered, only to be re-ordered for sup- 
ply to the downstream machine. 


The above operating mode is described, for 
example, in Patent DE-OS 31 20 674, in which the 
cigarettes coming off the manufacturing machine 
are fed in bulk to a feedbox with a number of 

5 output channels, each designed to feed a respec- 
tive seat on an ordering drum by which the ciga- 
rettes are formed into a complete orderly sequence 
for supply to a follow-up packing machine. 

A similar operating mode obviously involves a 

70 considerable waste of energy as well as a number 
of drawbacks mainly due to the sequence of han- 
dling operations to which the products are sub- 
jected. 

One proposal for overcoming the above 

15 drawbacks has been to connect the grouping ma- 
chine to the adjacent upstream machine by means 
of a rigid connection featuring a reintegrating de- 
vice. In this case, the two machines are perma- 
nently synchronized with each other, and the pro- 

20 ducts coming off the upstream machine are trans- 
ferred synchronously to the downstream machine 
in the same orderly configuration in which they 
were fed off the upstream machine. As both ma- 
chines are connected synchronously, the reintegra- 

25 ting device provides for supplying products with 
which to fill one or more gaps or one or more 
vacancies occurring at the output of the upstream 
machine. Here and hereinafter, the terms "vacan- 
cy" and "gap" are intended to mean the space 

30 formed on the connecting line between the two 
machines by the absence of one or a number of 
consecutive products respectively, which gaps 
and/or vacancies would, in the absence of reinte- 
gration, result in a shortage of one or more units in 

35 the product group formed on the downstream ma- 
chine, and consequently in rejection of the in- 
complete group. 

The above operating mode is described, for 
example, in Patents DE-PS 33 19 390 and DE-OS 

40 37 05 941, in which the cigarettes coming off the 
manufacturing machine are fed to the packing ma- 
chine by means of an intermediate feed device 
which receives a discontinuous sequence of ciga- 
rettes, and feeds them along an internal path which 

45 gets one step shorter for each vacancy in the 
discontinuous sequence, so as to convert the dis- 
continuous sequence into a continuous one for 
supply to the packing machine. When the number 
of compensated vacancies equals the number of 

so cigarettes in the packet formed on the packing 
machine, the original length of the internal path is 
restored, so as to feed to the packing machine a 
sequence containing a gap consisting of a succes- 
sion of vacancies equal to the number of cigarettes 

55 in each packet. Upon the gap arriving at the input 
of the packing machine, this provides for perform- 
ing a no-load cycle. 
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A similar operating mode presents numerous 
drawbacks, mainly due to the fact that the location 
of the gap in the sequence supplied to the packing 
machine, or more generally the downstream group- 
ing machine, depends on the manner - purely 
random in general - in which the vacancies are 
presented. 

One consequence of the above is that the 
grouping machine must be capable of performing a 
no-load cycle as of any point within the normal- 
machine cycle. Apart from the fact that such a 
grouping machine in general, and a packing ma- 
chine in particular, is still unheard of, even if it were 
to exist, it would fail to provide for entirely eliminat- 
ing rejects, and would almost invariably result in 
the rejection of two incomplete groups upon arrival 
of each said gap. In fact, on almost all known 
grouping machines, the groups are formed, not 
continuously, but by first forming subgroups, and 
only in the event the start of said gap coincides 
with the start of one of the subgroups would it, 
perhaps, be possible to avoid said two rejects. 

It is an object of the present invention to pro- 
vide a method designed to overcome the afore- 
mentioned drawbacks. 

In particular, it is an object of the present 
invention to provide a method enabling rigid con- 
nection of a known handling machine to a known 
grouping machine, in such a manner as to elimi- 
nate rejects, and with no substantial alterations, 
required to the machines themselves. 

According to the present invention, there is 
provided a method of manufacturing products, par- 
ticularly tobacco items, on a production line, par- 
ticularly a line for producing and processing ciga- 
rettes; the line comprising at least a first product 
manufacturing machine, and at least a second 
product grouping machine; and the method com- 
prising stages wherein, by means of said first ma- 
chine, a first succession is formed possibly pre- 
senting randomly distributed vacancies, each de- 
fined by at least one missing said product; and, via 
transfer means for connecting said two machines 
rigidly and in time with each other, said first suc- 
cession is fed to said second machine for forming 
the products into groups, each comprising a given 
number of products; characterized by the fact that 
it comprises a further stage wherein, via said trans- 
fer means, said first succession is manipulated and 
converted into a second succession for supply to 
said second machine and comprising a succession 
of gaps and full portions, in which each said gap 
and each said full portion is composed of a number 
of products which is a multiple of said given num- 
ber and in time with said second machine. 

According to a first preferred embodiment of 
the above method, the first succession is manipu- 
lated by the addition of integrating products with 


which to fill all said vacancies. 

Said integrating products are preferably with- 
drawn from storage means; and at least some of 
said gaps are formed for reloading the storage 
5 means. 

According to a second preferred embodiment 
of the above method, the first succession is ma- 
nipulated by varying the length of the path along 
which the first succession travels through said 
10 transfer means, so as to eliminate said vacancies. 

Finally, according to a third preferred embodi- 
ment of the above method, the first succession is 
manipulated by removing products from the first 
succession, so as to replace said vacancies with a 
75 succession of said gaps in time with said second 
machine. 

A number of preferred embodiments of the 
present invention will be described by way of ex- 
ample with reference to the accompanying sche- 

20 matic drawings, in which: 

Figure 1 shows a block diagram of a cigarette 
manufacturing and processing line implementing 
the method according to the present invention; 
Figure 2 shows a schematic side view, partly in 

25 blocks, of a detail in Figure 1 ; 

Figure 3 shows a schematic side view, partly in 
blocks and with parts removed for clarity, of a 
first embodiment of a detail in Figure 2; 
Figure 4 shows' a schematic side view, partly in 

30 blocks and with parts removed for clarity, of a 
second embodiment of a detail in Figure 2; 
Figure 5 shows a schematic side view, with 
parts removed for clarity, of a detail in Figure 4; 
Figure 6 shows a schematic side view, with 

35 parts removed for clarity, of a third embodiment 
of a detail in Rgure 2. 

Number 1 in Rgure 1 indicates a line for pro- 
ducing and processing cigarettes 2. , 

Line 1 comprises, in succession, a manufacture 

40 ing machine 3, the output of which is connected to 
the input of a filter assembly machine 4 by a 
known, normally rigid type transfer device 5 for 
supplying machine 4 with an orderly succession of 
cigarette portions 6. The output of machine 4 is 

45 connected by a transfer device 7 to the input of a 
packing machine 8 for receiving cigarettes 2 from 
machine 4 and forming them into groups inside 
respective packets 9 which are transferred by a 
known, rigid transfer device 10 to a cellophaning 

so machine 11. The packets 9 from machine 11 are 
fed by a transfer device 12 to the input of a 
cartoning machine 13 for forming groups of nor- 
mally ten packets into cartons 14, which are trans- 
ferred by a known, rigid transfer device 15 to a 

55 wrapping machine 16. The cartons 14 from ma- 
chine 16 are fed by a transfer device 17 to the 
input of a boxing machine 18 for forming groups of 
normally at least twenty cartons into boxes 19, 
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which are transferred by a transfer device 20 to a 
pallet loading machine 21 . 

With reference to Figure 2, each device 7, 12, 
17, 20 is a transfer device, indicated generally by 
A, supplied at the input, by a handling machine 4, 
11, 16, 18, indicated generally by B, with a succes- 
sion 22 of products 2, 9, 14, 19, indicated generally 
by E, in which a known reject device 23 has 
formed randomly distributed vacancies 24 which 
may or may not be adjacent to one or more other 
vacancies 24. Device A also provides for supplying 
a downstream machine, consisting of a grouping 
machine 8, 13, 18, 21 indicated generally by C and 
by which products E are formed into groups G of a 
given number of products (in Figure 2, equal to 
five, by way of example), with a succession 25 of 
products E consisting of a succession of gaps 26 
and full portions 27, in which each gap 26 and 
each full portion 27 is composed of an uninter- 
rupted sequence of missing and present products 
E respectively, and in which each said sequence is 
composed of a number of products E which is a 
multiple of said given number and in time with 
machine C. 

As devices 7, 12, 17 and 20 operate according 
to the same principle, the following description will 
be limited by way of example to only one of said 
devices, in particular, transfer device 7 between 
filter assembly machine 4 and packing machine 8. 

With reference to Figure 3, device 7 is inter- 
posed between an output roller 28 of filter assem- 
bly machine 4 and an input roller 29 of packing 
machine 8, and comprises an input roller 30 tan- 
gent to roller 28 and rotating clockwise (in Figure 
3) about an axis 31 perpendicular to the Figure 3 
plane; and an output roller 32 tangent to roller 29 
and rotating clockwise (in Rgure 3) about an axis 
33 parallel to axis 31. 

Rollers 30 and 32 present respective numbers 
of peripheral suction seats 34 and 35 parallel to 
axes 31 and 33 and equally spaced about the 
periphery of rollers 30 and 32 for retaining respec- 
tive cigarettes 2 by suction. 

Device 7 also comprises a powered drum 36 
rotating anticlockwise (in Figure 3) about an axis 37 
parallel to axes 31 and 33, and which is tangent to 
roller 30 at a loading station 38 where it is supplied 
with a discontinuous succession 22 of cigarettes 2 
by roller 30. Drum 36 is also tangent to roller 32 at 
an unloading station 39 where drum 36 supplies 
roller 32 with a succession 25 of cigarettes 2,. 
which is either continuous or at most presents 
predetermined gaps 26 (Rgure 2) formed by the 
absence of "n" number of cigarettes 2, equal to the 
content of packet 9, or a whole multiple of said 
number. 

Drum 36 comprises a number of equally 
spaced peripheral seats 40 for receiving and retain- 


ing by suction respective cigarettes 2 supplied by 
roller 30. More specifically, seats 40 are movable 
and each formed on a respective slide 41 consist- 
ing, in known manner, of the piston of a respective 
5 pneumatic cylinder 42 positioned radially along a 
peripheral annular portion of drum 36. Slides 41 
are movable radially in relation to drum 36 by a 
known pneumatic distributor (not shown) formed 
inside drum 36 and controlled by a central unit 43. 

70 Unit 43 provides for selectively supplying com- 
pressed air to cylinders 42 so as to move respec- 
tive slides 41 radially between a withdrawn posi- 
tion, wherein respective seats 40 are arranged, with 
the same spacing as seats 34, about the outer 

75 peripheral surface 44 of drum 36, and an extracted 
position wherein respective seats 40 are equally 
spaced about a cylindrical surface 45 coaxial with 
axis 37 and larger in diameter than drum 36. 

Again with reference to Rgure 3, device 7 

20 comprises a series of five identical reintegrating 
rollers 46 located between stations 38 and 39, 
tangent to cylindrical surface 45, and each defining 
a dynamic reintegrating store for receiving a given 
number of cigarettes 2 (in this case, equal to said 

25 "n" number of cigarettes 2 in each packet 9), and 
for exchanging cigarettes 2 one way or the other 
with drum 36 at a respective exchange station 47. 
More specifically, each roller 46 rotates both ways 
about a respective axis 48 parallel to axes 31 , 33 

30 and 37, and presents a number of suction seats 49 
for retaining respective cigarettes 2 by suction, and 
equally spaced about the outer periphery of roller 
46 with the same spacing as seats 40 at surface 
45. Each roller 46 rotates in time with successions 

35 22 and 25 and at a surface speed equal to that of 
drum 36 at surface 45; is driven by a respective 
independent motor 50; and is feedback-controlled 
as to angular position and speed by a respective 
known control system 51 connected to a first sen- 

40 sor 52 for detecting the angular position of respec- 
tive roller 46, and to a second sensor 53 for detect- 
ing the angular position of roller 29 and the phase 
of machine 8. Control systems 51 are also con- 
nected to one another and to central unit 43 which, 

45 together with control systems 51, sensors 52 and 
sensor 53, forms part of a device 54 for controlling 
and synchronizing rollers 46 and cylinders 42 as a 
function of a signal supplied to central unit 43 by a 
further sensor 55 for detecting and communicating 

50 to central unit 43 the presence/absence of ciga- 
rettes 2 on roller 30. The presence/absence of 
cigarettes 2 on each roller 46, on the other hand, is 
communicated to central unit 43 by a respective 
sensor 56 positioned facing respective roller 46. 

55 Operation of device 7 will now be described as 
of an intermediate operating condition wherein roll- 
ers 46 retain a variable number of cigarettes 2 
inside respective seats 49, and succession 22 of 
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cigarettes 2 supplied to roller 30 presents randomly 
distributed vacancies 24. 

As they are transferred to roller 30, the ciga- 
rettes 2 in succession 22 are counted by sensor 55 
in time with machine 8, for which purpose, the 
cigarettes 2 fed on to roller 30 are counted by 
sensor 55 as a succession of groups G (Figure 2), 
each of which is to form a respective packet 9 on 
.machine 8, and each of which is housed inside a 
continuous succession of "n" seats 34. In other 
words, if the cigarettes 2 in each group F are, say, 
twenty, sensor 55 counts seats 34 cyclically from 
one to twenty, and the start of the first numbering 
cycle is controlled by the phase signal from sensor 
53. 

In each group G, the number and location of 
any vacancies 24 are determined, and the cor- 
responding information supplied by sensor 55 to 
central unit 43. 

Obviously, no action is taken by control device 
54 in the event of the passage of a complete group 
corresponding to a packet 9. Conversely, in the 
event sensor 55 detects, say, one vacancy 24 in 
the group, central unit 43 is activated and deter- 
mines whether a roller 46 exists which, rotating as 
stated in time with drum 36, is capable of feeding a 
cigarette - hereinafter referred to as the "corre- 
sponding cigarette" - to respective station 47 si- 
multaneously with the passage through station 47 
of said vacancy 24. In the event of a positive 
response, unit 43 selects said roller 46 and, before 
the detected vacancy 24 reaches said station 47, 
activates respective cylinder 42 so as to move 
respective slide 41 into the extracted position, i.e. 
into such a position as to enable it to receive said 
cigarette 2 in known manner as it passes through 
said station 47. At this point, slide 41 is withdrawn, 
and cigarettes 2 are fed towards station 39 along a 
path extending about surface 44. 

If, on the other hand, none of rollers 46 
presents a cigarette corresponding to said vacancy 
24, whereas rollers 46 present cigarettes 2 in other 
angular positions, unit 43 selects one of rollers 46 
according to a given logic, and instructs respective 
control system 51 to so operate respective motor 
50 as to accelerate or decelerate the selected roller 
46 and so gain or lose the number of steps re- 
quired for feeding a cigarette 2 into the position 
corresponding to vacancy 24. At this point, upon 
completion of the transient phase of the selected 
roller 46, i.e. upon the selected roller 46 again 
operating in time with drum 36, cigarette 2 is 
exchanged as already described. 

Whenever a cigarette 2 is transferred from a 
roller 46 to drum 36, central unit 43 determines the 
number of cigarettes 2 left on rollers 46, and, upon 
any one of rollers 46 being found empty, provides 
for reloading it by moving all the "n" slides 41 of a 


given group into the extracted position prior to 
reaching station 47 of the empty roller 46, and by 
transferring on to roller 46 all the cigarettes 2 
inside seats 40 of said group of slides 41 , so as to 

s form a gap 26 (Figure 2) on drum 36. The groups 
transferred from drum 36 to each of rollers 46 are 
preferably selected by central unit 43 from among 
those presenting one or more vacancies 24. 

In the event a succession of seats 40 in a 

io given group on drum 36 presents a relatively large 
number of vacancies 24, unit 43 may provide for 
reintegrating at least some of rollers 46, even if 
they are not entirely empty, by transferring all the 
cigarettes in said group on to rollers 46 and so 

is forming a gap 26 (Figure 2) on drum 36. 

Alternatively, when no exchange of cigarettes 2 
is required between drum 36 and rollers 46, in- 
stead of being rotated in time with machines 4, 8 
and, hence, successions 22, 25, rollers 46 may 

20 either be stopped or rotated at any speed, and 
accelerated or decelerated for bringing them into 
time with machines 4 and 8 only when a transfer of 
cigarettes 2 to and from drum 36 is required. 
Finally, a controlled-atmosphere environment (not 

25 shown) may be created about rollers 46 and ciga- 
rettes 2 thereon, for limiting the ventilation effect to 
which the cigarettes on rollers 46 are subjected 
pending transfer on to drum 36. 

Transfer device 7 as described above may be 

30 replaced by a transfer device 57 as shown in 
Figures 4 and 5, and which comprises an output 
conveyor 58 of machine 4 and an input conveyor 
59 of machine 8 connected to each other by a 
transfer unit 60 comprising a number of series- 

35 connected reintegrating devices 61 (or even only 
one), one of which is shown in detail in Figure 5. 

Each device 61 comprises two conveyor de- 
vices 62, 63 defining, for cigarettes 2, respective 
substantially U-shaped paths with their concavities 

40 facing each other. Devices 62, 63 are located on 
either side of a path for cigarettes 2, defined by an 
input conveyor 64 and an output conveyor 65 
aligned with each other and with conveyors 58, 59, 
and operating in time with conveyors 58, 59. As 

45 shown in Figures 4 and 5, conveyors 58, 64, 65 
and 59 preferably form a single conveyor extend- 
ing through unit 60 and rigidly connecting ma- 
chines 4 and 8. 

As shown in Figure 5, each device 62 corn- 
so prises two parallel, mutually facing, delivery 
branches 66, 67 of two endless conveyors 68, 69 
looped about respective pairs of pulleys 70, 71, 
one of which is powered in time with conveyors 58, 
59 so as to operate conveyors 68, 69 in the same 

55 direction (clockwise in Figure 5). Conveyors 68, 69 
are respectively tangent to conveyors 64, 65, and 
present respective suction seats 72, 73 for retain- 
ing respective cigarettes 2 and equally spaced with 
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the same spacing as similar suction seats 74, 75 
on respective conveyors 58, 59, and similar suction 
seats 76, 77 on respective conveyors 64, 65. 

Device 62 also comprises a known, rodless 
pneumatic cylinder 78 extending between and par- 
allel to. branches 66 and 67, and the piston (not 
shown) of which is fitted with a pin 79 in turn fitted 
idly with a gear 80 and a roller 81 angularly integral 
with each other. Gear 80 meshes with an endless 
toothed belt 82 looped about pulleys (not shown) 
coaxial with pulleys 70, 71 of conveyor 68, and 
which travels with conveyor 68 so as to impart to 
roller 81 , via gear 80, a surface speed equal to the 
traveling speed of conveyor 68. Roller 81 is tan- 
gent to branches 66, 67 with which it defines 
device 62, and presents peripheral suction seats 83 
having the same spacing as, and operating in time 
with, seats 72 and 73. 

Device 63 comprises two parallel, mutually fac- 
ing, delivery branches 84, 85 of two endless con? 
veyors 86, 87 looped about respective pairs of 
pulleys 88, 89, one of which is powered in time 
with conveyors 64, 65 so as to operate conveyors 
86, 87 in the same direction (anticlockwise in Fig- 
ure 5). Conveyors 86 and 87 are respectively tan- 
gent to conveyors 64, 68 and conveyors 65, 69, 
and present respective suction seats 90, 91 for 
retaining respective cigarettes 2 and equally 
spaced with the same spacing as seats 72, 73. 

Device 63 also comprises a known, rodless 
pneumatic cylinder 92 extending between and par- 
allel to branches 84 and 85, and the piston (not 
shown) of which is fitted with a pin 93 in turn fitted 
idly with a gear 94 and a roller 95 angularly integral 
with each other. Gear 94 meshes with an endless 
toothed belt 96 looped about pulleys (not shown) 
coaxial with pulleys 88, 89 of conveyor 86, so as to 
impart to roller 95, via gear 94, a surface speed 
equal to the traveling speed of conveyor 86. Roller 
95 is tangent to branches 84, 85 with which it 
defines device 63, and presents peripheral suction 
seats 97 having the same spacing as, and operat- 
ing in time with, seats 90 and 91. 

When cylinders 78, 92 are activated, therefore, 
respective gears 80, 94 roll on respective belts 82, 
96, and respective rollers 81, 95 roll on respective 
branches 66, 84 in time with respective seats 72, 
90, so as to vary the number of seats in devices 
62, 63 between a minimum and maximum value. 

In unit 60 as a whole, said minimum and maxi- 
mum values differ by a number of seats at least 
equal to (n-1), where "n" is the number of ciga- 
rettes 2 in each packet 9. 

Along conveyor 59, downstream from device 
57, there is provided a timing roller 98 (theoreti- 
cally dispensable) tangent to conveyor 59 and ro- 
tating about an axis 99, parallel to the axes of 
pulleys 70, in the same direction as, and at a 


surface speed equal to the traveling speed of, 
conveyor 59. Roller 98 presents "n" peripheral 
suction seats 100 having the same spacing as 
seats 75 and in time with both seats 75 and ma- 

5 chine 8, so that each seat 100 corresponds at all 
times to a specific cigarette 2 inside the packet 9 
formed on machine 8. 

As shown in Figure 5, in each reintegrating 
device 61 , cylinders 78, 92 are feedback-controlled 

w by a control system 101 with sensors 102, 103 for 
detecting the position of pins 79, 93 and, hence, 
the instantaneous capacity of devices 62, 63. By 
means of known distributor elements 104, 105, 
control system 101 also provides for controlling 

75 suction of conveyors 68, 86 at the respective points 
of tangency with conveyor 64; and is supplied by 
sensors 106, 107 with signals indicating the pres- 
ence/absence of cigarettes 2 in respective seats 
83, 97 on respective rollers 81, 95 immediately 

20 upstream from respective branches 67, 85. 

Control systems 101 are also connected to a 
central unit 108 which, together with control sys- 
tems 101, sensors 102, 103, 106, 107, and distribu- 
tor elements 104, 105, forms part of a device 109 

25 for controlling and synchronizing reintegrating de- 
vices 61 as a function of signals supplied to central 
unit 108 and to each control system 101. by a 
device 110 for detecting the phase of machine 8; 
and as a function of further signals received from 

30 further sensors 111, 112, 113 for detecting and 
communicating to central unit 108 the pres- 
ence/absence of cigarettes 2 on conveyors 58. 59 
and roller 98 respectively. Central unit 108 also 
provides for controlling suction through seats 100 

35 on roller 98 by means of a known distributor ele- 
ment 114. 

In actual use, in each device 61, devices 62, 63 
define, at all times during operation of device 61, 
two alternative paths: a main path traveled along at 

40 that time by cigarettes 2; and a secondary path. 

By way of example, operation of device 57 will 
be described with reference to one device 61, and 
as of a condition in which respective rollers 81 , 95 
are positioned halfway along respective cylinders 

45 78, 92, and said main path is defined by device 62, 
- the distributor element 104 of which is active so as 
to remove the incoming cigarettes 2 by suction off 
conveyor 64 and feed them along branch 66 of 
conveyor 68, whereas distributor element 105 is 

so deactivated. In the above condition, the cigarettes 2 
supplied by conveyor 64 travel along branch 66 to 
roller 81 by which they are removed in known 
manner off branch 66 and transferred successively 
in known manner to branch 67 and conveyor 65. 

55 In the event sensor 1 1 1 detects a vacancy, i.e. 
an empty seat 74, on conveyor 58, control system 
101 determines, via sensor 103, the position of pin 
93 and the possibility of pin 93 moving into a 
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reintegrating position corresponding to that occu- 
pied at that time by pin 79, but shifted half a step 
towards device 62, so that the length of the secon- 
dary path is one step shorter than that of the main 
path. 

In the event of a positive response, control 
system 101 activates cylinder 92 so as to move pin 
93 into said reintegrating position, and, as soon as 
the first cigarette 2 following said vacancy reaches 
the point of tangency between conveyors 68 and 
86, deactivates distributor element 104 and ac- 
tivates distributor element 105 so as to feed said 
first cigarette, and those following it, along the 
secondary path (now the main path) defined by 
device 63. As the path defined by device 63 is one 
step shorter than that defined by device 62, the last 
cigarette in the succession traveling along device 
62 and the first cigarette in the succession traveling 
along device 63 will be fed, the second imme- 
diately behind the first, through the point of tan- 
gency between conveyors 69 and 87 so as to form 
a continuous succession along conveyor 65. 

Conversely, i.e. in the event the secondary 
path through device 63 cannot be shortened one 
step in relation to the main path through device 62, 
central unit 108 searches for another device 61 
capable of doing so, or, if possible, eliminates the 
vacancy by lengthening first the secondary paths 
and then the respective formerly main paths of 
units 61 by a total number of steps equal to n n-1 ", 
so as to bring rollers 81 and 95 into a more central 
position in relation to respective branches 66, 67 
and 84, 85, and so form on conveyor 65 a gap of 
"n" consecutive seats 77 which may or may not be 
in time with machine 8. If it is, said gap will be 
supplied directly to machine 8, which will provide 
for either performing a no-load cycle or forming an 
empty packet. If it is not, said gap is timed in 
relation to machine 8 by roller 98 as described in 
the following example: 

Supposing, for example, that "n" equals twen- 
ty, and that said gap consisting of "n" consecutive 
vacancies is composed, on conveyor 59, of the last 
fifteen cigarettes of a first packet and the first five 
cigarettes of a second packet immediately follow- 
ing the first. In this case, distributor element 114 of 
roller 98, which presents n n" seats 100 and rotates 
in time with conveyor 59, is so controlled by cen- 
tral unit 1 08 as to remove the first five cigarettes of 
the first packet and, after one complete turn, feed 
them back on to conveyor 59 and into the first five 
empty seats of the second packet. In this way, the 
first packet will be empty and the second packet 
full. 

Transfer device 7 or 57 as described above 
may be replaced by a device 121 mounted, like 
device 7, between the output roller 28 (shown in 
Figure 3) of filter assembly machine 4 and the 


input roller 29 of packing machine 8, and compris- 
ing an input roller 122 tangent to roller 28 (Figure 
3) and rotating anticlockwise (in Figure 6) about an 
axis 123 perpendicular to the Figure 6 plane; and 

5 an output roller 124 tangent to roller 29 and rotat- 
ing anticlockwise (in Rgure 6) about an axis 125 
parallel to axis 123. 

Rollers 122, 124 present respective numbers of 
peripheral suction seats 126, 127 parallel to axes 

io 123, 125 and equally spaced about the periphery 
of rollers 122, 124 for retaining respective ciga- 
rettes 2 by suction. 

Device 121 also comprises a powered drum 
128 rotating clockwise (in Rgure 6) about an axis 

75 129 parallel to axes 123 and 125, and tangent to 
roller 122 at a loading station 130 where it is 
supplied by roller 122 with a discontinuous succes- 
sion 22 of cigarettes 2. Drum 1 28 is also tangent to 
roller 124 at an unloading station 131 where it 

20 supplies roller 124 with a succession 25 of ciga- 
rettes 2, which is either continuous or at most 
-presents predetermined gaps 26 (Figure 2) formed 
by the absence of an "n" number of cigarettes 2 
equal to the content of a packet 9 or a whole 

25 multiple of said number. 

Drum 128 presents a number of peripheral 
seats 132 equally spaced about the outer surface 
133 of drum 128 with the same spacing as seats 
126, 127, and each designed to receive and retain 

30 in known manner by suction a respective cigarette 
2 supplied by roller 122. 

Device 121 also comprises a pickup roller 134 
substantially tangent to drum 128 at a pickup sta- 
tion 136; and a supply roller 135 substantially tan- 

35 gent to drum 128 at a supply station 137 down- 
stream from station 1 36 in the traveling direction of 
cigarettes 2 about the periphery of drum 128. Each 
of rollers 134, 135 defines a dynamic store for 
receiving a given number of cigarettes 2, in this 

40 case equal to said "n" number of cigarettes 2 in 
each packet 9, or a multiple of said number. More 
specifically, rollers 134, 135 rotate anticlockwise (in 
Rgure 6) about respective axes 138, 139 parallel to 
axes 123, 125, 129, and present respective suction 

45 seats 140, 141 for retaining respective cigarettes 2 
by suction. 

In particular, seats 140, 141 are movable seats, 
each formed on a respective slide 142, 143 con- 
sisting, in known manner, of the piston of a respec- 

50 tive pneumatic cylinder 144, 145 positioned radially 
along a peripheral annular portion of roller 134, 
135. Slides 142, 143 are moved radially in relation 
to roller 134, 135 by a known pneumatic distributor 
(not shown) formed inside roller 134, 135 and con- 

55 trolled by a central unit (not shown) similar to unit 
43. Said central unit provides for selectively sup- 
plying compressed air to cylinders 144, 145, for 
moving respective slides 142, 143 radially to and 
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from an extracted position wherein respective seats 
140, 141 are arranged, with the same spacing as 
seats 132, about a cylindrical surface 146, 147 
tangent to surface 133 at stations 136, 137. 

Roller 134 rotates with seats 140 in time with 
seats 132, while roller 135 is driven by a motor 148 
feedback-controlled so as to rotate roller 135 at 
variable speed ranging between a top speed, at 
which seats 141 travel in time with seats 132, and 
a bottom speed for the purpose described later on. 

Device 121 also comprises an accumulating 
store 149, the input end of which is supplied with 
cigarettes 2 by a transfer roller 150 tangent to 
cylindrical surface 146 at transfer station 151, and 
which presents a number of equally spaced periph- 
eral seats 152 with the same spacing as seats 132. 
Roller 150 rotates about an axis 153, parallel to 
axis 138, in time with roller 134 and at the same 
surface speed as seats 140 at cylindrical surface 
146. 

Store 149 provides for arranging cigarettes 2 in 
an orderly sequence 154, and for feeding them 
successively into respective seats 155 formed on 
the outer periphery of a roller 156 tangent to both 
the output end of store 149 and cylindrical surface 
147. Seats 155 are equally spaced with the same 
spacing as seats 132, and roller 156 is rotated 
clockwise (in Figure 6) about an axis 1 57 parallel to 
axis 139 by a motor 158 feedback-controlled so as 
to impart to roller 156 a surface speed equal to 
said bottom surface speed of roller 135, and in 
time with seats 141 of roller 135 rotating at said 
bottom speed. 

Device 121 presents a control device (not 
shown) similar to device 109, and which picks up a 
phase signal from machine 8 for dividing the seats 
132 traveling through station 136 into groups of "n" 
consecutive seats, each of which groups is de- 
signed to receive the cigarettes 2 from which to 
form a packet 9 on machine 8. 

In actual use, when device 121 is started up, 
seats 140 on roller 134 rotating in time with drum 
128 are ail empty. As one or more empty seats 
132 approach station 136, slides 142 are all ex- 
tracted successively, and the suction system (not 
shown) through seats 140 is activated so as to 
remove from drum 128 the entire group of ciga- 
rettes 2 presenting said empty seats, and so form 
on drum 128, downstream from station 136, a gap 
corresponding in number and location of the vacan- 
cies to a given packet. 

After removing the respective cigarette 2 in 
said group at station 136, each slide 142 is with- 
drawn, and roller 134, still retaining the removed 
cigarettes 2, continues rotating in time with drum 
128. Upon the arrival of further empty seats 132 in 
station 136, the control system (not shown) deter- 
mines whether each empty seat 132 travels 


through station 136 simultaneously with a full seat 
140. 

In the event of a positive response, respective 
slide 142 is extracted so as to transfer the respec- 

5 tive cigarette 2 into the corresponding empty seat 
132. In other words, roller 134 is used, when possi- 
ble, for reintegrating any vacancies corresponding 
purely randomly with a full seat 140 at station 136. 
In the event of a negative response, on the 

io other hand, roller 134 is emptied entirely by trans- 
ferring any cigarettes 2 into respective seats 152 
on roiler 150, and again provides for removing a 
further incomplete group of cigarettes 2 supplied 
by drum 128 to station 136, thus forming a gap 

75 corresponding to a whole packet 9 on drum 128 
downstream from station 136. At the same time, 
the cigarettes 2 in seats 152 are fed by roller 150 
to store 149 where they accumulate into said or- 
derly succession 154 resting on the periphery of 

20 roller 156. When, by means of a sensor (not 
shown), succession 154 is found to be composed 
of a given (e.g. "n") number of cigarettes 2, the 
control device (not shown) activates motors 158 
and 148 at low speed to enable roller 156 to 

25 successively remove cigarettes 2 from store 149 
and feed them successively into seats 141 travel- 
ing about axis 139 in time with seats 155 on roller 
156. Cigarettes 2 in seats 155 on roller 156 are 
transferred to seats 141 on roller 135 by succes- 

30 sively moving slides 143 to and from the extracted 
position. 

Once seats 141 are all filled, motor 148 is 
accelerated to bring seats 141 into time with seats 
. 132 at station 137, and so enable reintegration, at 
35 station 137 and on the periphery of drum 128, of a 
whole gap formed previously by roller 134 remov- 
ing an entire incomplete group at station 136. 

Claims 

40 

1. A method of manufacturing products (2), par- 
ticularly tobacco items, on a production line 
(1), particularly a line (1) for producing and 
processing cigarettes; the line (1) comprising 

45 at least a first product manufacturing machine 

(4), and at least a second product grouping 
machine (8); and the method comprising 
stages wherein, by means of said first machine 
(4), a first succession (22) is fofmed possibly 

50 presenting randomly distributed vacancies 

(24), each defined by at least one missing said 
product (2); and, via transfer means (A) for 
connecting said two machines (4, 8) rigidly and 
in time with each other, said first succession 

55 (22) is fed to said second machine (8) for 
forming the products (2) into groups (G), each 
comprising a given number (n) of products (2); 
characterized by the fact that it comprises a 
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further stage wherein, via said transfer means 
(A), said first succession (22) is manipulated 
and converted into a second succession (25) 
for supply to said second machine (8) and 
comprising a succession of gaps (26) and full 
portions (27), in which each said gap (26) and 
each said full portion (27) is composed of a 
number of products which is a multiple of said 
given number (n) and in time with said second 
machine (8). 

2. A method as claimed in Claim 1 , characterized 
by the fact that the first succession (22) is 
manipulated by the addition of integrating pro- 
ducts (2) with which to fill all said vacancies 
(24). 

3. A method as claimed in Claim 2, characterized 
by the fact that said integrating products (2) 
are withdrawn from storage means (46)(134); at 
least some of said gaps (26) being formed for 
reloading said storage means (46)(1 34). 

4. A method as claimed in Claim 1 , characterized 
by the fact that the first succession (22) is 
manipulated by varying the length of the path 
along which said first succession (22) travels 
through said transfer means (A) so as to elimi- 
nate said vacancies (24). 

5. A method as claimed in Claim 4,. characterized 
by the fact that the length of said path is 
varied by switching said products (2), inside 
said transfer means (A), between a main path 
and an alternative path parallel to and shorter 
in length than said main path; said alternative 
path containing at least one product (2) less 
than said main path, for eliminating a cor- 
responding said vacancy (24). 

6. A method as claimed in Claim 4, characterized 
by the fact that the length of said path is 
varied by switching said products (2), inside 
said transfer means (A), between a main path 
and an alternative path parallel to said main 
path, and by lengthening said two paths by a 
total length such as to eliminate at least one 
said vacancy (24) by forming a said gap (26). 

7. A method as claimed in Claim 1 , characterized 
by the fact that the first succession (22) is 
manipulated by removing products (2) from the 
first succession (22) so as to replace said 
vacancies (24) with a succession of said gaps 
(26). 

8. A method as claimed in Claim 7, characterized 
by the fact that it comprises further stages 


wherein said removed products (2) are formed 
into orderly groups containing said given num- 
ber (n) of products (2); and said orderly groups 
are fed into said second succession (25) for 
5 integrating respective said gaps (26). . 
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